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Lipocalins are a diverse family of secreted
proteins that are involved in a variety
of cellular processes. A member of the
lipocalin protein family is lipocalin-2.
Lipocalin-2 mRNA and protein expres-
sion in the adult brain, under physiological
conditions, is thought to be rather low,
especially in the hippocampus (Chia et al.,
2011). Moreover, lipocalin-2 seems to be
expressed, at least in the adult brain, by
glia cells (Chia et al., 2011; Marques et al.,
2012). Lipocalin-2 has been found to be
upregulated in astrocytes after neuronal
injury induced e.g. by kainate (Chia et al.,
2011) and it has been shown that reactive
astrocytes secrete lipocalin2 to promote
neuron death (Bi et al., 2013).
Based on the expression of lipocalin
2 in the brain, the data shown in the
paper “Lipocalin-2 is involved in emo-
tional behaviors and cognitive function”
by Ferreira and colleagues are very
interesting. The data may hint a strong
interplay between glia cell function
and neuronal functioning. The authors
demonstrate that lack of lipocalin-2 alters
behavior and cognitive functions and
induces morphological changes (dendritic
length and spine-densities) and that
absence of lipocalin-2 impairs synap-
tic plasticity. These interesting findings
offer the opportunity to analyze the inter-
play of astrocytes and neurons in more
detail. There are different scenarios that
may account for the effects seen in the
lipocalin-2 deficient mice:
(1) The observed changes may be medi-
ated by a receptor capable of binding
lipocalin, like the 24p3R (Devireddy
et al., 2005), which is known to be
expressed by neurons (Ip et al., 2011).
(2) Gliotransmission and the tripar-
tite synapse (Santello et al., 2012)
are known to play important roles
for electrophysiological properties
of neurons. Deletion of lipocalin-2
may affect the population of astro-
cytes, leading to changes in the
activity-dependent synaptic plasticity.
(3) Deficiency for lipocalin-2may have an
effect upon embryonic brain develop-
ment and/or modify other regulatory
molecules, such as microRNAs whose
other targets may be affected differ-
ently due to these changes.
In conclusion, lipocalin-2 regulation
connects between cell types, behavioral
paradigms and possibly developmental
ones.
REFERENCES
Bi, F., Huang, C., Tong, J., Qiu, G., Huang, B., Wu,
Q., et al. (2013). Reactive astrocytes secrete lcn2
to promote neuron death. Proc. Natl. Acad. Sci.
U.S.A. 110, 4069–4074. doi: 10.1073/pnas.12184
97110
Chia, W. J., Dawe, G. S., and Ong, W. Y.
(2011). Expression and localization of the
iron-siderophore binding protein lipocalin 2 in
the normal rat brain and after kainate-induced
excitotoxicity. Neurochem. Int. 59, 591–599. doi:
10.1016/j.neuint.2011.04.007
Devireddy, L. R., Gazin, C., Zhu, X., and Green,
M. R. (2005). A cell-surface receptor for lipocalin
24p3 selectively mediates apoptosis and iron
uptake. Cell 123, 1293–1305. doi: 10.1016/j.cell.
2005.10.027
Ip, J. P., Nocon, A. L., Hofer, M. J., Lim, S. L.,
Muller, M., and Campbell, I. L. (2011). Lipocalin
2 in the central nervous system host response
to systemic lipopolysaccharide administration.
J. Neuroinflammation 8:124. doi: 10.1186/1742-
2094-8-124
Marques, F., Mesquita, S. D., Sousa, J. C.,
Coppola, G., Gao, F., Geschwind, D. H.,
et al. (2012). Lipocalin 2 is present in the
EAE brain and is modulated by natalizumab.
Front. Cell Neurosci. 6:33. doi: 10.3389/fncel.
2012.00033
Santello, M., Cali, C., and Bezzi, P. (2012).
Gliotransmission and the tripartite synapse. Adv.
Exp. Med. Biol. 970, 307–331. doi: 10.1007/978-3-
7091-0932-8_14
Received: 02 August 2013; accepted: 06 August 2013;
published online: 23 August 2013.
Citation: von Bohlen und Halbach O and Soreq H
(2013) Hippocampal Lipocalin 2: an emotional link
between neurons and glia. Front. Cell. Neurosci. 7:132.
doi: 10.3389/fncel.2013.00132
This article was submitted to the journal Frontiers in
Cellular Neuroscience.
Copyright © 2013 von Bohlen und Halbach and Soreq.
This is an open-access article distributed under the
terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other
forums is permitted, provided the original author(s)
or licensor are credited and that the original pub-
lication in this journal is cited, in accordance with
accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with
these terms.
Frontiers in Cellular Neuroscience www.frontiersin.org August 2013 | Volume 7 | Article 132 | 1
CELLULAR NEUROSCIENCE
